ABSTRACT STATLER, G. D., J. E. WATKINS, and J. NORDGAARD. 1977. General resistance displayed by three hard red spring wheat (Triticum aestivum) cultivars to leaf rust. Phytopathology 67: 759-762.
For several years we have been evaluating wheat consistently display a lower rate of rust development and cultivars that exhibit susceptible reactions to Puccinia provide adequate protection against the natural leaf rust recondita Rob. ex. Desm. f. sp. tritici in the greenhouse population. The plots were planted in a randomized block and field but which do not develop severe rust symptoms design. Indar 4-n-butyl 1-1, 2, 4-triazole, under field conditions. Rohm and Haas Co., Philadelphia, PA 19105] , was used Low rust severities can be due to a reduced rate of rust to control P. recondita tritici in half the plots. The rate development; i.e., slow rusting. MacKenzie (4) described was 0.45 kg active ingredient (a.i.)/ hectare (ha) in 1972 slow rusting as a reduced rate of epidemic acceleration, and 0.67 kg a.i. /ha in 1973, 1974, and 1975 . Indar was He reasoned that slow rusters should have a lower applied as a foliar spray in 83 liters of water/ ha at the apparent infection rate when compared to susceptible three-leaf stage. Each plot was 3.65 m long and 0.91 m cultivars subjected to the same pathogen populations wide with a 0.31 m spacing between rows. under the same environmental condition. Hooker (3) Data reported herein are for natural infection. No cited slight differences in incubation time, a slower inoculum was introduced at any time during the 4-yr increase of rust on certain cultivars, small uredia, and study. The percentage severity and reaction type of each reduced sporulation to be characteristic of slow-rusting cultivar was evaluated by the modified Cobb scale (5) cultivars.
every 3 or 4 days after the initial infection occurred. The This study was conducted to compare the rate of rust values reported for five evaluation dates, respectively, are increase and the rust severity at the final evaluation date averages of four replications. with yields of susceptible, resistant, and slow-rusting hard Logit analysis of disease progress was used to compare red spring wheats.
cultivars (6, 8 (Table 2 ). In contrast, Thatcher showed a rather rapid rate of rust development In previously reported spray trials (7), yields of the in 1973 and an AIR values of 0.469. Waldron had only a susceptible cultivar Thatcher were increased by 954 kg/ha trace of leaf rust throughout the season. by spraying with Indar. In contrast, yields of the cultivar,
The area under the disease progress curve is a good Justin, which had a lower severity, and which rusted at a indication of the amount of rust for the entire season and slower rate than Thatcher, were not increased also for the damage caused by P. recondita tritici(1). The significantly by controlling leaf rust.
area under the disease progress curve is much greater for Rust developed at a slower rate on Fortuna and Justin Thatcher than the other cultivars studied (Fig. 1) . than on Thatcher in 1972 and both had lower severities at
The AIR for the flag-1 leaf was higher for Thatcher the last evaluation date than did Thatcher (Table 1 ). The than for the slow-rusting cultivars in 1973 (Table 3 ). The AIR values based on a per day increase were higher for rate of rust development was similar for the two top leaves Thatcher than for Justin, Fortuna, or the resistant of Thatcher and Fortuna as well as other cultivars ( Table 2 ). Yields of Thatcher averaged 2). The AIR values for the two top leaves were also similar 584 kg/ha higher where Indar was used to control the rust (Table 3 ). The correlation coefficient between the flag and in 1972. Yields of Fortuna and Justin (which exhibited flag-1 leaf across all cultivars in Table 3 was 0.994. The susceptible reaction types but had lower severities than AIR values for the lower leaves were also higher for Thatcher) were not significantly increased by controlling Thatcher than for the slow-rusting cultivars (Table 3) . rust with Indar.
However, the AIR values for lower leaves were based on The correlation coefficients computed for logits of leaf only two evaluation dates. The correlation coefficient rust severities plotted against time were high, usually between the flag and lower leaves was 0.926 and between above 0.9. According to Shaner (6) high correlation flag-1 and lower leaves it was 0.950 across all cultivars in coefficients indicate that the slopes of the regression lines Table 3 . or the apparent infection rates are useful parameters for
The AIR values were higher for Thatcher in 1974 than comparing cultivars.
for the three cultivars with general resistance (Table 3) . Yields were not increased by controlling rust with Indar Waldron, the previously resistant control had a rating of in 1973. Part of the reason may have been that the 6S at the final evaluation. In 1974, yields of Thatcher were increased by 268 kg/ha, which was significant only at P > significantly lower than Thatcher, but only at P > 0.10. 0.10 when rust was controlled. Yields of Justin, Tioga, The average AIR value for all cultivars was greatest in Fortuna, and Waldron were not increased when rust was 1974 and least in 1972 (Table 2) . controlled with Indar. The correlation coefficient for the AIR and the The results of the 1975 spray trials were similar to those percentage rust severity at the final evaluation date for all of previous years; the AIR values were higher for years and cultivars was 0.745, significant at P >0.01. The Thatcher than for the other cultivars (Table 2) . Yields of correlation coefficients between the AIR values and final Thatcher were increased significantly (517.4 kg/ha) (P > rust severity for cultivars within years was 0.997 for 1972, 0.05) with Indar but yields of Justin, Fortuna, Tioga, and 0.944 for 1973 , 0.994 for 1974 , and 0.917 for 1975 . The Waldron were not significantly increased with Indar. The correlation coefficients between AIR values and final rust average percent rust severities at the final evaluation dates severity across years for each cultivar were 0.140 for for the 4 yr were significantly lower (P > 0.01) for Justin, Thatcher, 0.406 for Justin, 0.039 for Fortuna, 0.941 for Fortuna, and Tioga than for Thatcher. The average Tioga, and 0.874 for Waldron. percent severity for all cultivars was highest for 1974 and lowest for 1975 (Table 1) . DISCUSSION The AIR values for the 4 yr were significantly lower (P i> 0.05) for Justin and Fortuna than Thatcher. Tioga was Leaf rust severity increased at different rates on different cultivars and in different years. Differences in severity among cultivars became more evident during the 
